this way a range of acceptable source models is outlined, the boundaries being defined at the 95% confidence limit. The final step in determining the focal mechanism is to find a solution within this range of models which is also compatible with the body wave data. In general, the strike of the fault plane is the %. East of 15øW, the ridge system is not clearly outlined by the epicenters. In this region the strain energy may be released by a few large earthquakes, rather than in a series of smaller events. Earthquake 4 and an earthquake at 58.3øS, 13.4øW, were both unusually large for midocean ridge events, with surface wave magnitudes of 7.1 and 6.7 (Environmental Research Laboratories, NOAA (ERL)), respectively. Over a longer sampling interval the apparent gaps in seismicity should be filled in. Rayleigh wave but is rotated by 45 ø , with observed minimums to the north, west, and south. By examining the sum of the squares of the residuals of various theoretical radiation patterns it was found that the best model is a strike slip event with the vertical fault plane trending N47øE. The 95% confidence limit on the strike is + 12 ø. The depth is 12 + 10 km. The results of the surface wave study are in excellent agreement with the focal mechanism derived from body waves alone and are not consistent with the trend given by Johnson et al. [1973] . We conclude that the findings of the latest ship survey are correct and that Africa is moving to the NE with respect to Antarctica at the triple junction.
The solution to earthquake 3 was originally given by Banghar and Sykes [1969] . At that time it was not known on which branch of the triple junction the earthquake occurred. It is now apparent that the right lateral strike slip motion takes place on a small transform fault offsetting the mid-Atlantic ridge to the north of the junction. The slip direction describing the motion of Africa away from South America given by Banghar and Sykes was N77øE. However, the direction may be in error by as much as 20 ø because the focal planes are not well defined by the body wave observations alone. The direction predicted assuming a SA-AF pole at 58øN, 37øW [Morgan, 1968 (Table 2 ). I assign a standard error of 4-10 ø to each slip vector, except for' events 2 and 3, which were more precisely constrained by the surface wave observations. This uncertainty of l0 ø means that there is only a 5% chance that our measured slip vector is in error by more than 20 ø. For the azimuths and rates given by Minster et al. their assigned uncertainties were adopted. As shown in Table  2 allow a focal mechanism study. The scarcity of earthquakes along the ridge is expected if the spreading rate is 4 cm/yr the downthrown block, and the fault plane would dip to the south. Instead, I suggest that the faulting is due to tearing away of the underthrust slab from the main body of the American plate, which remains at the surface. The proposed process is similar to the hinge faulting observed at the northern end of the Tonga trench , but the American plate is apparently subducted in the Sandwich trench before the tearing occurs. The hypocenters range in depth from shallow (fixed at 33 km or 'normal depth' by ERL) to about 120 km. This depth range supports the hypothesis that the faulting occurs within the subducted plate. A maximum depth of 120 km is reasonable if the earthquake occurs within a downwarped lithospheric plate but would be unusual for simple transform motion or underthrusting.
A simple model illustrating the bending of the plate and the sense of motion on the fault is presented in Figure 9 . The observed strike slip component of motion is easily explained if the rate of motion of the downgoing slab is equal to the rate of horizontal motion of the rest of the plate. Because some of the motion of the slab is directed downward, the horizontal component is reduced, resulting in transverse motion between the two parts of the lithospheric plate. The northern part of the ß South American plate continues to move westward, leaving the subducted portion of the plate behind. In this model there is also strike slip motion between the Sandwich and American plates. However, the stresses involved in bending and tearing because low seismicity is also associated with the crests of an old oceanic plate are expected to be more intense than those other fast spreading ridges, such as the East Pacific rise. involving transform motion between the two plates. ConseHowever, transform motion should be observed along the quently, most of the seismic activity occurring at the northern northern and southern boundaries of the Sandwich plate link-end of the arc appears to be concentrated within the subducted ing the spreading center to the trench. Earthquakes 22-24 do oceanic plate. show the expected left lateral strike slip motion along the Intermediate depth earthquakes. The Benioff zone below northern boundary, but no right lateral motion was observed the South Sandwich island arc extends to a depth of about 180 on the southern boundary. The seismicity along the southern km. In this paper the earthquakes deeper than 80 km are conedge appears to be low, possibly due to the relatively short sidered to be intermediate depth events. The focal mechanism sampling interval, 1961-1973. Barker [1972] suggests that the solutions of the intermediate events at the northernmost end of spreading rate in the south may be much slower than on the the arc were discussed in the previous section. northern section of the ridge, so that less oceanic crust was created at 60øS than farther north. This could account for the lower seismicity in the south but would then require relative motion between parts of the Sandwich plate. A slower spreading rate cannot be explained by a Sandwich-Scotia pole near the southern end of the ridge because no significant difference in spreading rates was observed between two profiles across the spreading center at 56øS and 58øS. Final resolution of the precise boundaries of the plate must await future shipboard surveys and a larger data base for seismic In current models of the descending lithospheric plate the slab is more dense than the surrounding asthenosphere. The lithosphere sinks under its own weight, overcoming the viscous stresses on its edges, which resist the motion. If detached pieces of lithosphere were sinking within a uniform viscous mantle, the densest piece would sink at the highest rate. Although the discussion in this section is speculative, the degree of internal deformation can be tested more precisely in the future as new measurements are made on plate boundaries which are not well understood at present. As has been demonstrated in this paper, the relative motion along one plate boundary cannot always be predicted accurately from the sum of motions observed on other plate boundaries.
